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Abstract 
As more and more institutions are integrating new technologies (e.g., audience response 
systems such as clickers) into their teaching and learning systems, it is becoming increasingly 
necessary to have a detailed understanding of the underlying mechanisms of these advanced 
technologies and their outcomes on student learning perceptions. We proposed a conceptual 
model based on the technology acceptance model (TAM) to understand students’ use 
behavior and satisfaction with clickers. The valid response from 138 second year business 
students of Digital Marketing module of taught in a British University, where clickers are 
extensively used in the teaching and learning process, made the basis for data analysis. The 
results provided a strong support for the proposed model with a reasonably adequate variance 
(i.e., adjusted R2) of 67% on behavioral intentions and sufficiently high variance on use 
behavior (i.e., 86%) and user satisfaction (i.e., 89%). 
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Introduction 
Technology is regularly used in an effort to increase student engagement and thought to 
improve student outcomes (Clark and Feldon, 2005). In an effort to accomplish a vibrant 
learning environment in which students actively participate, the faculties need to include 
tools and technologies that would effectively enhance class participation (Butler et al., 2001; 
Fryling, 2013). A number of such classroom response technologies have been used to allow 
students to take part in real time polling and assessment in the class (Hoanca, 2013). 
Examples of such technologies include Clickers (Oigara and Keengwe, 2013), WebCT 
(Blasco-Arcas et al., 2013), ClassQue (Robbins, 2011), and poll-sheet (Gain, 2013) to name a 
few. Higher education has recently received considerable criticism as researchers have 
suggested that undergraduates learn little while they are in school (Arum and Roksa, 2011; 
Pascarella et al., 2011). Business education has received some of the harshest criticism as 
studies have found business undergraduates spend less time studying and have smaller gains 
on standardised tests than other undergraduates (Glenn, 2011). These problems are likely 
partially attributable to business students’ lack of engagement and accountability, problems 
that are aggravated by large class sizes at many colleges and universities (Arum and Roksa, 
2011; Hedgcock and Rouwenhorst, 2014; Pascarella et al., 2011). An increasingly adopted 
classroom technology to address these issues is student response systems (or “clickers”) 
(Hedgcock and Rouwenhorst, 2014; Hoanca, 2013; Oigara and Keengwe, 2013). Our 
experience of using clickers in a large classroom setting also designates that clickers tend to 
be an effective tool for delivering quality and engaging lectures, enhance students’ 
participation in the learning process, and provide them effective feedback on time (Raska, 
2014). In the time of intense competition among universities to attract students from across 
the country, the use of a technology like clickers in the classrooms would give weightage to 
the universities’ overall drive to promote quality education. 
Despite recent interests in the role of clickers, several aspects prevent researchers from fully 
understand its influence on student learning (see Kay and LeSage, 2009). Firstly, existing 
knowledge on clickers is primarily imparted through qualitative research. Such studies 
provide little direction toward understanding the mechanism through which clickers influence 
the student learning process (Blasco-Arcas et al., 2013). For example, studies by Mula and 
Kavanagh (2009) in the introductory accounting context, Nelson and Hauck (2008) in the 
undergraduate management information systems context, and Stowell and Nelson (2007) in 
an introductory psychology context only report improvement of student learning and 
satisfaction with courses using clickers, relative to non-clickers-using courses. Secondly, 
there is a lack of quantitative studies, which, if based on sound theory, would help us better 
understand the role of clickers in student learning and the underlying mechanisms (Blasco-
Arcas et al., 2013; Fies and Marshall, 2006; Keough, 2012) that explain the ensuing impact 
on their intention to use and satisfaction outcomes. Thirdly, there has not been any effort 
made till date to explore the most widely technology adoption model like the TAM to analyse 
the usefulness and ease of use of clicker technology to understand students’ behavioral 
intentions and satisfaction with it. Also, analysing student behavioral intentions and 
satisfaction is important as it would allow educational institutions to understand whether 
using the expensive technology like clickers really adds to the values they intend to provide 
to the quality of education or not. 
Moreover, the prior research on clickers has been conducted on a limited set of educational 
settings, mainly on technical and scientific subjects such as such as mathematics (e.g., Roth et 
al., 2012), chemistry (e.g., Flynn, 2011), engineering (e.g., Laxman, 2011; Stehling et al., 
2013), computer science (e.g., Gain, 2013), and astronomy (e.g., Hoekstra and Mollborn, 
2012) and none of them have explored the use and subsequent satisfaction with this 
technology. It would be timely to partially fill in this this research gap by analysing students’ 
perceptions on clickers in the social science perspective. Therefore, the objective of this 
research is to understand students’ perception about the use of clickers in the Digital 
Marketing and explore their use behaviour and satisfaction with clickers in the context of this 
module. To do so, we found the TAM as an appropriate basic adoption model and also 
measured satisfaction as an external construct to test around it.  
Literature Review 
Recent years have seen exceptional possibilities for the use of different educational 
techniques and technologies to improve learning in the marketing courses (Lowe and Laffey, 
2011). Various literature studies in the area of marketing education have used different 
alternative techniques and tools for students’ learning. These techniques are listed in Table I 
and briefly described below before presenting a detailed review of literature on clickers, 
which is the main focus of this paper.  
The literature related to alternative techniques indicates that they are quite diverse in nature. 
In order to identify such techniques, we explored the literature of last ten years (i.e., 2005 up 
to 2014) from Journal of Marketing Education and found 20 different techniques other than 
clickers that have been used as an aid to enhance teaching and learning in marketing 
discipline.  
The review indicates that Twitter was used by couple of studies (i.e., Lowe and Laffey, 2011; 
Rinaldo et al., 2011). Lowe and Laffey (2011) revealed that the results from the Twitter 
project provided strong evidence that Twitter enhanced a number of learning outcomes (e.g., 
using Twitter makes marketing examples more accessible, using Twitter is more enjoyable, 
enhances brevity of communication etc.) in the course for Twitter followers. Rinaldo et al. 
(2011) argued Twitter to have numerous benefits (e.g., less bounded as a community like 
Facebook, ability to receive RSS feeds without logging in, interactive messaging etc.) for 
marketing educators who are interested in engaging students in experiential learning. 
Similarly, couple of studies (i.e., Mills, 2010; Weinrauch, 2005) also talked about musical 
metaphors as the key to marketing education. For example, Weinrauch (2005) provided the 
role, scope, instructional experiences, and prospects of implementing musical metaphors as a 
prospective teaching tool in the marketing education to improve student learning. Similarly, 
Mills (2010) also discussed how the metaphor of Jazz music can help the instructor in 
facilitating students’ learning of the more fundamental and particular skills that make up the 
course. 
Raska (2014) used Web-based peer benchmarking as a performance-enhancing feedback tool 
that allows instructors to make clear references in their comments and suggestions to 
excellent works of students’ peers in a given assignment. Loughry et al. (2014) described the 
way to set free web-based tools available at www.CATME.org that allows colleges to collect 
data to find whether their students are developing good team skills and display 
accomplishment for accreditation reviews. Brennan and Vos (2013) suggested using 
simulation game to improve marketing students’ numeracy and financial skills. A similar 
tactic was used by Bascoul et al. (2013) who demonstrated the use of novel business game as 
the basic cornerstone for the development of a wider understanding of the environmental 
impact of marketing decisions. Mills et al. (2013) suggested presenting graphic cartoons as an 
educational tool and means of bringing humour into the marketing classroom. Moreover, Das 
(2012) presented a discussion on the participatory photo novel as an innovative pedagogical 
tool. This method puts the responsibility of learning to the students and allows them to co-
create content further learn it through classroom discussions.  
Buzzard et al. (2011) found that students preferred more traditional instructional technologies 
such as online whiteboards, online quiz, multi-player games, communication tools, office 
suites, websites, social networking etc. for effective engagement and learning. Dowell and 
Small (2011) indicated that use of online resources has a significant and positive impact on 
the students’ grade. McCabe and Meuter (2011) found that although students enjoyed using 
the various course management tools (such as email, chat and discussion tools, Blackboard), 
they don’t see them highly efficient at improving their learning experience. Debuse and 
Lawley (2011) outlined the development of an innovative computer-based marketing tool 
called SuperMarkIt (SMI) to promote sustainability. The expected student benefits of using 
SMI include fast turnaround, standardisation, and equity.  
Steward et al. (2010) introduced Madeline Hunter Direct Instruction Model (HDIM) to 
considerably improve student learning through course-embedded assessment. The 
effectiveness of the method was explained in three different marketing courses that resulted 
in significantly higher student achievement on assessments in comparison to non-HDIM 
instruction for the same topic. Aylesworth (2008) argued that by establishing the “improv 
mind-set” in the business classroom, an instructor may be able to overcome some of the 
problems linked with the case method (e.g., shy students, dominating students etc.). Clarke 
III et al. (2006) examined the use of visual summaries (e.g., flow charts, diagrams, timelines, 
films etc.) as an instructional technique for visual learners. The findings indicated that use of 
visual summaries along with more traditional instructional approaches can enhance students’ 
performance and overall course satisfaction on specific marketing topics. Pearson et al. 
(2006) followed the development of computerised in-basket exercise in the sales management 
classroom. This exercise provided significant benefits including quantitative, immediate, and 
consistent feedback to students over regular in-baskets. Ng (2006) showed how photoessays 
should be constructed and instructed to facilitate marketing education. The findings indicated 
that the use of this technique provides student understanding, cognitive efficiency, and 
motivation to learn the marketing modules.  
To continue to maintain class interest, focus, and motivation, today’s students expect more 
visually inspiring content and integration of technology into their lessons (Smart et al., 1999; 
Sprague and Dahl, 2010). The use of clicker technology into teaching pedagogy has created 
implications for teaching practice, student satisfaction, engagement, active learning (Sprague 
and Dahl, 2010), immediate feedback, and performance (Hedgcock and Rowenhorst, 2014) to 
name a few.                
  Table I. Potential educational tactics/assignments useful for marketing courses 
Potential Educational Tactics Students’ Education Level Source(s) 
Twitter 
[1]Postgraduate (marketing), 
[2]Upper level consumer behavior  
[1] Lowe and Laffey (2011), 
[2] Rinaldo et al. (2011) 
Jazz metaphor/Musical metaphors [1]Not specified, [2] Undergraduate 
[1] Mills (2010), [2] 
Weinrauch (2005) 
Web-based peer benchmarking Undergraduate Raska (2014) 
CATME system Undergraduate Loughry et al. (2014) 
Simulation game Undergraduate (Final Year) Brennan and Vos (2013) 
Experiential business game Undergraduate Bascoul et al. (2013) 
Cartoons Undergraduate Mills et al. (2013) 
Participatory photo novel Postgraduate Das (2012) 
Traditional digital tools (e.g., 
online whiteboards, online quiz, 
multi-player games) 
Not specified Buzzard et al. (2011) 
Online resource materials 
First Year On-Campus/Distance 
Education 
Dowell and Small (2011) 
Course management software Undergraduate McCabe and Meuter (2011) 
SuperMarkIt (SMI) Mixed Debuse and Lawley (2011) 
Madeline Hunter Direct 
Instruction Model (HDIM) 
Mixed Steward et al. (2010) 
Improv mind-set Not specified Aylesworth (2008) 
Visual summaries (e.g., flow 
charts, diagrams, timelines, films 
etc.) 
Undergraduate Clarke III et al. (2006) 
Computerised in-basket exercise Not specified Pearson et al. (2006) 
Photoessays Postgraduate Ng (2006) 
 
Having presented a brief review of alternative educational tools and techniques, we now 
move on to present a detailed literature review related to the use of clickers. A total of 33 
studies (e.g., Blasco-Arcas et al., 2013; Fryling, 2013; Guthrie and Carlin, 2004; Han and 
Finkelstein, 2013; Marshall et al., 2012; Sprague and Dahl, 2010; Thoms and Williams, 
2010) have researched clickers in the field of business and management. The review of 
literature indicates that 23 of these studies are qualitative whereas only 10 are quantitative in 
nature. Qualitative studies (e.g., Bain and Przybyla, 2009; Frying, 2013) have largely 
analysed the mean and standard deviations of the responses on the data gathered on different 
scales and reported the students’ or instructors’ perceptions about the use of clickers in small 
and large classroom settings. For example, Bain and Przybyla (2009) conducted a survey 
asking students their perceptions of how student response systems influenced their behaviour 
inside and outside of the classroom.  
Similarly, Fryling (2013) found that use of clickers resulted in improving class participation. 
The literature review also suggests that questions related to students’ engagement, 
performance, participation, feedback, active learning experience, satisfaction, attendance, and 
attitude were some of the most explored items explored and analysed across the different 
studies. For example, some studies (e.g., Fryling, 2013) analysed how use of clickers 
enhances students’ engagement and participation whereas some others (e.g., Premuroso et al., 
2011) explored their performance and satisfaction. Sprague and Dahl (2010) examined 
student attitudes and preferences and measured student performance outcomes relating to the 
use of clickers in introductory marketing courses. The study found the evidence that clickers 
benefit those students who were frequently disadvantaged in the classroom. However, 
findings of these studies are exploratory in nature and deserve further investigation.  
Moreover, some studies (e.g., Blasco-Arcas et al., 2013; Chui et al., 2013; Dunnett et al., 
2011; Eastman et al., 2011; Lojo, 2009) are quantitative in nature and examined the different 
factors including student performance, attitude, satisfaction etc. but are largely inconclusive 
and need additional attention. For example, Chui et al. (2013), Dunnett et al. (2011), Keough 
(2012), and Lojo (2009) have just analysed mean, standard deviations, and hypothesis-based 
t-test to analyse certain factors such as students’ performance, attendance, and satisfaction for 
clicker and non-clicker users and compare these statistics to understand their perceptions on 
clickers use.  
Although a couple of studies (e.g., Blasco-Arcas et al., 2013; Eastman et al., 2011) have 
devised models and tested them using structured equation modelling, they were largely based 
on the selection of some of the frequently encountered factors that influence students’ 
attitude, satisfaction, and overall performance using clickers. For example, Blasco-Arcas et 
al. (2013) examined the impact of learning and engagement on student performance. 
Similarly, Eastman et al. (2011) examined whether the students’ perception of interactive 
technology in terms of attention and preparation lead them to their attitude toward and 
satisfaction with it. However, none of the studies of business and management have ever 
examined any technology adoption model to understand how they perform in context of 
clicker technology. To fill in this research gap, this study will test the extended TAM model 
to understand how the ease of use and usefulness of clicker technology impact students’ 
behavioural intention, use behaviour, and their overall satisfaction with it.  
Based on the literature review of Journal of Marketing Education (JME) of last 34 years, 
Gray et al. (2012) emphasised the need for data-driven articles as they are increasingly more 
common place in JME, and they expect this trend to continue. Deriving from the literature 
review of empirical research in general and considering the recommendation provided by 
Gray et al. (2012), this study would provide a timely and useful contribution in terms of 
publishing empirical research in this area.        
Research Model Development and Hypotheses 
Theoretical Background – TAM Model 
Determinants of information systems (IS) acceptance and use have been addressed for 
technologies ranging from personal e-mail to enterprise resource planning systems (e.g., 
Davis, 1989; Taylor and Todd, 1995). Over the years, of the many models to study adoption 
of information technology, Davis’ (1989) TAM has been found as the most widely applied 
(Yao and Murphy, 2007) robust, powerful, and parsimonious model explaining user’s 
technology acceptance in a variety of contexts such as social networks, e-shopping, online 
games, and healthcare to name a few (Teo et al., 2012). The TAM is an adaptation of the 
theory of reasoned action (TRA) and was specifically introduced to explain computer usage 
behaviour (Davis et al., 1989). The TRA was introduced by Fishbein and Ajzen (1975) in 
order to understand behavioral intention. In TRA, the behavioral intention of performing a 
specific behavior is determined by a personal factor (i.e., attitude toward the behavior) and a 
social factor (i.e., subjective norm). TAM is one of the well-established models (based on the 
TRA) to predict user acceptance and many researchers have used this model to explain user 
acceptance of various systems (Gefen et al., 2003). The TAM, in either in its original or 
modified forms, is a popular model for understanding the level to which individuals choose to 
engage with various types of technologies (Buchanan et al., 2013). It posits that perceived 
usefulness and perceived ease of use influence one’s behavioural intention to use a system, 
which, in turn, determines actual system usage. Davis defines perceived usefulness as “the 
degree to which a person believes that using a particular system would enhance his or her job 
performance” (Davis, 1989), and perceived ease of use as “the degree to which a person 
believes that using a particular system would be free of effort” (Davis, 1989). The model also 
posits that perceived ease of use is predicted to influence perceived usefulness, because the 
easier a system is to use, more useful it can be (Davis et al., 1989).  
While the original TAM formulation has been widely used, a number of extensions to the 
basic model have also been developed. What these have in common is that they tend to 
extend the scope of the TAM by adding additional variables (Buchanan et al., 2013). Dishaw 
and Strong (1999) recommended that the TAM be studied further to obtain more insights into 
its validity. Another recommendation is to include other variables so that technology 
integration can be better explained and a wider perspective can be introduced within the 
TAM framework (Legris et al., 2003). Arising from these suggestions, researchers have 
found and examined the relationship between the external factors and those specified in the 
TAM (Teo et al., 2012). One such area of particular practical interest is to include satisfaction 
as an external variable to the basic TAM model. As such framework has not yet been used for 
exploring students’ intentions and satisfaction with the pedagogical technology such as 
clickers in any prior studies, this would be timely to use the TAM model to understand the 
impact of usefulness and ease of use of such tool in the classroom beyond merely using it as a 
device to capture students’ attendance.   
Overview of Proposed Research Model 
When used in the new fields of study, the TAM often needs to be adapted or expanded to suit 
the characteristics of the specific service (Colesca and Dobrica, 2008). Hence, while 
implementing the TAM as a basic model for measuring the adoption and success of clicker 
technology, we included user satisfaction as an additional construct along this model. To see 
the model in the broader perspective, perceived ease of use and perceived usefulness were 
considered as not only the determinants of behavioural intentions as specified in the TAM 
model, but these variables are also presented to determine the students’ satisfaction. Among 
all the variables that may contribute to system use, research suggests that perceived 
usefulness and perceived ease of use are especially important as ways of measuring user 
satisfaction with IS (Davis, 1989; Venkatesh and Davis, 1996).  
 
  
 
 
 
 
                          
                         Figure I. Proposed Research Model (Source: Davis, 1989) 
 
Mawhinney and Lederer (1990) stated user satisfaction being strongly related to the 
perceived usefulness of the IS. Moreover, student’s actual system use is also considered to be 
a direct determinant of his/her satisfaction with the technology. DeLone and McLean (1992) 
IS success model posits that positive experience with “use” will lead to a greater “user 
satisfaction” in a causal sense. Also, as per the basic TAM model, perceived ease of use was 
considered as the antecedent of perceived usefulness.  
Considering support for the various relationships along the basic TAM model, the proposed 
research model (see Figure 1) postulates that perceived ease of use and perceived usefulness 
will have a positive and significant impact on both behavioural intention and user 
satisfaction. Behavioral intention will have a positive and significant impact on use 
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behaviour, which, in turn, positively determines user satisfaction. Also, perceived ease of use 
will have a significant impact on perceived usefulness.  
 
 
Hypotheses Development 
As illustrated in Figure 1, a total of seven hypotheses are proposed based on the relationships 
between five constructs.  
Perceived Usefulness. This construct follows from the definition of the word “useful” i.e., 
capable of being used favourably. Robey (1979) theorised that a system that does not help 
users perform their jobs is not likely to be received valuably in spite of careful 
implementation efforts. Prior research provides the theoretical premises that underlie the 
relationship between perceived usefulness and user acceptance (e.g., Davis et al., 1989) and 
substantial empirical evidence was found in support of the significant impact of perceived 
usefulness on behavioral intentions (e.g., Calisir et al., 2014; Davis, 1989; Davis et al., 1989; 
Kim and Lee, 2014; Kucukusta et al., 2015; Rana et al., 2015; Venkatesh and Davies, 1996). 
Similarly, Studies (e.g., Joo et al., 2011; Kim and Lee, 2014; Rai et al., 2002; Seddon, 1997) 
establishing IS success have theorised the relationship between perceived usefulness and user 
satisfaction. Therefore, we hypothesise: 
H1. Higher levels of perceived usefulness are positively related to higher levels of student’s 
behavioral intention to use the clickers in Digital Marketing class. 
H3. Higher levels of perceived usefulness are positively related to higher levels of student’s 
satisfaction while using clickers in Digital Marketing class.  
Perceived Ease of Use. This construct follows from the definition of “ease”, which indicates 
freedom from difficulty or great effort. Effort is a finite resource that an individual might 
allocate to the different activities for which he or she is responsible for (Radner and 
Rothschield, 1975). All else being equal, an application perceived to be easier to use than 
another, is more likely to be accepted by users (Davis et al., 1989). There is extensive 
empirical evidence accumulated over a decade that perceived ease of use significantly linked 
to intention, both directly and indirectly via its impact on perceived usefulness (e.g., Davis et 
al., 1989; Venkatesh, 1999). Rai et al. (2002) empirically assessed the Seddon IS success 
model (Seddon, 1997) and specified user satisfaction as influenced by perceived ease of use. 
Moreover, prior studies (e.g., Chiu et al., 2005; Joo et al., 2011; Roca et al., 2006; Verhagen 
et al., 2011) on IS continuance intention have also advocated the positive impact of perceived 
ease of use on user satisfaction. Therefore, we hypothesise the following hypotheses: 
H2. Perceived ease of use will have a positive and significant impact on student’s behavioral 
intention to use clickers in Digital Marketing class. 
H4. Perceived ease of use will have a positive and significant impact on student’s satisfaction 
with use of clickers in Digital Marketing class. 
H5. Perceived ease of use will have a positive and significant impact on perceived usefulness. 
Behavioral Intention. The TAM posits that an individual’s actual use of a new technology 
depends on his or her intentions (Cheung and Vogel, 2013; Davis et al., 1989; Im et al., 2011; 
Martins et al., 2014), such that behavioral intentions fully mediate the impacts of other 
variables on the actual use of technology. Prior research suggests that behavioral intentions 
explain 40-60% of the variance in actual technology use (Venkatesh and Davis, 2000). We 
similarly expect that factors that influence students’ intention to use clickers also affect their 
actual use of the technology, as mediated by their intentions. Therefore, we hypothesise: 
H6. Student’s behavioral intentions to use clickers relates positively to his or her actual use 
of the technology. 
Use Behavior. As was true in the original formulation of the DeLone and McLean (1992) 
Model, use and user satisfaction are closely interrelated. Moreover, use must precede user 
satisfaction in a process sense, but positive experience with use will lead to greater user 
satisfaction in a causal sense (see Maillet et al., 2015). Therefore, we hypothesise: 
H7. Student’s actual use of clickers relates positively to his or her satisfaction with this 
technology.  
Research Methodology 
The sample for this study was gathered from level two undergraduate business students of a 
British University about their perception on using clickers in the Digital Marketing module. 
Every student is given this device at the time of their admission in the university. The 
students primarily use this device for registering their attendance across all the modules. 
However, it is also used as an effective tool for student engagement and active participation 
in teaching and learning process across various modules including Digital Marketing. The use 
of clickers by students to record their attendance and responding to the multiple-choice 
questions asked by the faculty during the lecture is voluntary in nature. As the survey was 
conducted on the students for the second year of their undergraduate programme, they have 
been quite familiar with handling this device. Clickers use Microsoft’s Office PowerPoint in 
building the content of the module using the TurningPoint application and allow embedding 
various multiple-choice questions related to the topic of teaching to understand students’ 
attentiveness and engagement with the module. Students have liked this pedagogical 
technique for better and in-depth understanding of the course. 
There are a total of 151 students for this module. We conducted a paper based questionnaire 
survey to understand students’ perception on the use of clickers and asked them 16 different 
items (see Appendix A) related to five variables included in the proposed research model. In 
other words, all questions asked in the questionnaire represent students’ perceptions on using 
the clickers in the digital marketing module. Moreover, one question was asked related to 
respondents’ gender. The survey items were measured using seven-point Likert scale ranging 
from [1] - (strongly disagree) to [7] - (strongly agree). We conducted this survey during the 
lecture and seminar sessions to get hold of maximum number of students for about two 
weeks. In other words, the survey was conducted during the sixth and seventh weeks of the 
term teaching during the first and second weeks of November 2014. We distributed this 
questionnaire to 140 students who were available during the lecture and lab sessions during 
the specified time. Two questionnaires were removed from the overall returned responses as 
they were found incomplete during the scrutiny. Hence, we were left with 138 valid 
responses for the final analysis. This research is based on the structural equation modelling 
(SEM) analysis of latent variables using AMOS 20.0 to develop a research model that 
represents the seven relationships among the five proposed constructs measured using 16 
items.     
Results 
As per the questionnaire results, of the overall 138 responses, the male students accounted for 
60% of the sample whereas 40% were female students. The remaining sections will present 
the descriptive statistics, measurement model, and structural model testing for the constructs 
of the proposed research model. 
Descriptive Statistics 
Table 2 presents mean, standard deviation, and Cronbach’s alpha for each construct used in 
the proposed research model. The mean values for all constructs were found close to six on 
the Likert scale of [1-7] with ‘7’ representing ‘strongly agree’. This indicates that users 
responded favourably about the clickers at large. A reasonably moderate standard deviation 
around one for all the constructs indicate that users’ views were not quite divergent as far as 
their perception about using clickers in the module is concerned. 
      Table 2. Mean and Standard Deviation (SD) of Items (N=138) 
Construct Mean SD 
Cronbach’s 
Alpha (α) 
Perceived Usefulness (PU) 5.73 0.78 0.74 
Perceived Ease of Use (EU) 5.81 0.80 0.76 
Behavioral Intention (BI) 5.93 0.90 0.90 
Use Behavior (UB) 5.97 0.90 0.76 
User Satisfaction (US) 5.67 1.03 0.87 
Reliability analysis was implemented using Cronbach’s alpha. It is used for evaluating the 
reliability of the scale that provides an indication about the internal consistency of the items 
measuring the same construct (Hair et al., 1992; Zikmund, 1994). Cronbach’s alpha (see 
Table 2) for all the constructs was found to exceed the recommended minimum acceptable 
level of 0.70 (Hair et al., 1992; Nunnaly, 1978).  
 
Measurement Model 
The study tested the convergent and discriminant validity of the scales using confirmatory 
factor analysis (CFA) as part of justifying the measurement model. Anderson and Gerbing 
(1988) recommended three ad hoc tests for convergent validity. Table 3 shows the 
standardised factor loadings (SFLs), composite reliabilities (CRs), and average variance 
extracted (AVE) for this purpose. SFLs are representative of the level of association between 
scale items and a single latent variable. The loadings are found highly significant in all cases. 
CRs, similar to Cronbach’s alpha, were found well beyond the minimum limit of 0.70 (as 
recommended by Hair et al., 1992; Nunnaly, 1978) in each case. AVE estimates are measures 
of the variation explained by the latent variable to random measurement error (Netemeyer et 
al., 1990) and ranged from 0.57 to 0.87 for all constructs. These estimates are found way 
beyond the recommended lower limit of 0.50 (Fornell and Larcker, 1981). Hence, all three 
tests related to convergent validity of the scales were supported. 
      Table 3. Results of Confirmatory Factor Analysis 
Measure SFL CR AVE 
Perceived Usefulness (PU)    
PU1 0.55 
0.75 0.62 PU2 0.75 
PU3 0.82 
Perceived Ease of Use (EU)    
EU1 0.53 
0.75 0.57 
EU2 0.77 
EU3 0.58 
EU4 0.72 
Behavioral Intention (BI)    
BI1 0.91 
0.90 0.87 
BI2 0.80 
BI3 0.87 
Use Behavior (UB)    
UB1 0.50 
0.77 0.66 UB2 0.71 
UB3 0.93 
User Satisfaction (US)    
US1 0.82 
0.87 0.82 US2 0.85 
US3 0.82 
 
Discriminant validity was also measured using the test recommended by Anderson and 
Gerbing (1988). To pass this test, the factor correlation between a pair of latent variables 
should be less than the square root of AVE (shown along the diagonal of the table in bold 
fonts) of each variable as shown in Table 4 through factor correlation matrix. The evaluation 
of this validity indicates that the square root of AVE for each variable as shown along the 
diagonal of Table 4 is always greater than the correlation value for any pair of variables. For 
example, correlation between use behaviour and behavioural intention is 0.75, which is less than the 
square root of AVE shown along the diagonal of both these variables (i.e., 0.81 and 0.93 
respectively). In other words, a variable is considered to be different from other variables if the 
square root of the AVE for it is greater than its correlations with other latent variables (Smith 
and Barclay, 1997), which is satisfied for every variable of the proposed research model of 
the current study.  
        Table 4. Factor Correlation Matrix 
Variable PU EU BI UB US 
PU   0.79     
EU   0.51**  0.75    
BI   0.67** 0.51**  0.93   
UB   0.62** 0.49**  0.75**  0.81  
US   0.70** 0.57**  0.75** 0.68** 0.91 
                            [Note: Square root of AVE on Diagonals in Bold] [*p<0.05, **p<0.01] 
Structural Model Testing 
The overall model fit looks adequate as can be seen from Table 5. The test of overall model 
fit resulted in a χ2 value of 134.24 with degrees of freedom of 94 and a probability value of 
less than 0.001. The significant p-value indicates that the absolute fit of the model is less than 
desirable. However, although the χ2-test of absolute model fit is sensitive to sample size and 
non-normality, a better measure of fit is χ2 over degrees of freedom. This ratio for the 
proposed model in this study is 1.428, which is within the suggested [3-1] bracket (Chin and 
Todd, 1995; Gefen, 2000). 
In addition to the above-mentioned ratio, we also report some of the fit indices. Descriptive 
fit statistics compare a specified model to a baseline model, typically the independence 
model, with a view to show the superiority of the proposed research model. We report the 
Goodness-of-Fit index (GFI), the adjusted GFI (AGFI), the Comparative Fit Index (CFI), and 
the Tucker-Lewis index (TLI). Gerbing and Anderson (1992) found CFI as one of the most 
stable and strong fit indices. We also report RMSEA (Root Mean Square Error of 
Approximation), which measures the discrepancy per degree of freedom (Steiger and Lind, 
1980). 
         Table 5. Model Fit Summary for the Research Model 
Fit Statistics 
Recommended 
Value 
Model Value 
Chi-Square (χ2)/Degree of Freedom (DF) ≤ 3.00 134.24/94=1.43 
Probability Value (p)        > 0.05   0.004 
Goodness of Fit Index (GFI) ≥ 0.90 0.90 
Adjusted Goodness of Fit Index (AGFI) ≥ 0.80 0.86 
Comparative Fit Index (CFI) ≥ 0.90 0.97 
Tucker-Lewis Index (TLI) ≥ 0.95 0.96 
Root Mean Square Error Approximation (RMSEA)        ≤ 0.08          0.06 
            
The GFI should be at or above 0.90 (Hoyle, 1995), while the AGFI should be at or above 
0.80 (Chin and Todd, 1995; Segars and Grover, 1993). The CFI statistics should be at or 
above 0.90 (Bentler and Bonett, 1980; Hoyle, 1995). TLI is more restrictive and requires a 
value of 0.95 or above (Hu and Bentler, 1999). Finally, RMSEA has been suggested to 
represent a reasonable error of approximation and indicative of good fit between the 
hypothesised model and the observed data if it is below the more restrictive threshold of 0.06 
(Hu and Bentler, 1999). Table 5 illustrates these statistics and found all of them within the 
recommended levels. 
Having established the relative adequacy of the model’s fit, it is suitable to examine 
individual path coefficients corresponding to our hypotheses. This analysis is presented in 
Table 6. All seven hypotheses are supported. Perceived usefulness and perceived ease of use 
significantly influenced behavioral intention (i.e., H1 and H2) and user satisfaction (i.e., H3 
and H4) whereas later found positively influencing the former (i.e., H5) as well. Moreover, 
behavioral intention significantly influenced use behavior (i.e., H6), which in turn, 
significantly determined user satisfaction (i.e., H7). 
                  Table 6. Path Coefficients and Hypotheses Testing 
Constructs’ 
Relationship 
Standardised 
Regression 
Weight 
Critical 
Ratio (CR) 
Significance 
(p) 
Hypothesis-
Supported 
(YES|NO) 
PUBI          0.62*** 4.90 p<0.001 H1-YES 
EUBI          0.26* 2.23    p=0.03 H2-YES 
PUUS          0.28* 2.12    p=0.03 H3-YES 
EUUS          0.24* 2.20    p=0.03 H4-YES 
EUPU 0.69*** 5.94 p<0.001 H5-YES 
BIUB          0.93*** 5.96 p<0.001 H6-YES 
UBUS 0.54*** 3.87 p<0.001 H7-YES 
R2(BI)          0.67 
[Legend: CR: Critical Ratio, p: Significance: 
*p<0.05, **p<0.01, ***p<0.001] 
R2(UB)          0.86 
R2(US)          0.89 
 
Figure 2 shows the validated research model with path coefficients and significance of each 
relationship. It also demonstrates the variance of the model shown on each of the three 
dependent variables (i.e., behavioral intention, use behavior, and user satisfaction). A 
significantly high variance shown by the model shown on BI (i.e., 67%), UB (i.e., 86%), and 
US (i.e., 89%) indicates that the fundamental combination of variables used in this research 
model is extremely significant and determines a large proportion of relevant variables in the 
model. 
Discussion 
As more and more educational institutions assimilate clickers into their learning systems to 
improve the learning process, it becomes increasingly essential to have a comprehensive 
understanding of the mechanisms behind the effect of clickers on learning process. In spite of 
recent research on the impact of clickers in the student learning process, several research gaps 
remain that prevent us from having a complete understanding of the phenomenon and that 
offer researchers new opportunities to advance in the study (Blasco-Arcas et al., 2013). 
In this study, our primary objective was to identify and understand the mechanisms that 
underlie the use of clickers in the students learning process and to explore their perception 
about its use and satisfaction with this technology. Drawing upon the theories of technology 
adoption and the existing empirical research, we developed the conceptual framework based 
on one of the most widely acceptable and highly implemented theories called the TAM. The 
results of our empirical study provided strong support for the proposed model. None of the 
prior empirical literature on clickers has validated the fundamental and one of the widely 
used models of technology adoption called the TAM before. In that way, this study 
contributes to the available knowledge on clickers by exploring students’ acceptance and 
satisfaction with this technology. 
 
  Figure 2. Validated Research Model 
Our findings suggest that perceived usefulness significantly influenced students’ behavioral 
intention. This may suggest that students are relatively “pragmatic” and tend to focus on the 
usefulness of the technology itself. Therefore, for the clicker technology to be accepted by the 
students, it would be necessary to demonstrate its ability to fulfil the needs of individual 
students, who tend to treat clickers as tools, acceptable only when desired values in their 
practices have been proven. In this connection, proper user training is essential in directing 
and solidifying the students’ perceptions of the usefulness of the technology (Hu et al., 1999). 
Moreover, the significance of this relationship in context of this research also indicates that 
students’ faster way to interact and respond to the discussion and improved learning 
experience endorsed them to accept such system. The significant impact of perceived 
usefulness on user satisfaction indicates that effectiveness and usefulness of clickers in the 
classroom has successfully fulfilled students’ needs to interact with the lectures and met their 
expectations in order to be overall satisfied with its use in the classroom. The significance of 
this relationship is consistent with the prior research (e.g., Rai et al., 2002; Seddon, 1997) on 
information systems success. Earlier studies (e.g., Buyukkurt et al., 2012; Han and 
Finkelstein, 2013; Heaslip et al., 2014; Koppel and Berenson, 2008) on clickers have 
although used the questions related to perceived usefulness of the device, they were not used 
for establishing its causal relationships to students’ acceptance or satisfaction with the 
system. For example, Buyukkurt et al. (2012) provided a simple analysis of the overall 
impression of the clickers among students in a Canadian university where they found that 
65% of the overall respondents preferred clickers as useful device to be used in the 
introductory business statistics course. Similarly, Heaslip et al. (2014) collected post-test 
information relating to perceived usefulness of clickers after implementing it in a large class 
for 12 weeks and found the mean for perceived usefulness of using clickers really high. 
The significant relationship between perceived ease of use and behavioural intentions 
indicates that students perceived clickers as easier to operate and use, flexible to interact with, 
and get the intended work done with it and its all such qualities persuade them to use it in the 
lecture. A large number of studies on technology adoption have supported this relationship 
(e.g., Davis et al., 1989; Venkatesh, 1999). A significant relationship between perceived ease 
of use and perceived usefulness indicates that easier a system is to interact with and less effort 
needed to operate it, more useful it is going to be perceived as (Davis, 1989). In hindsight, 
when the students find the clickers easy to operate and use, they tend to perceive it as a useful 
tool for their learning purposes of this module. Taylor and Todd (1995) found that those users 
who have no experience of handling technology may first focus on ease of use, and as 
experience increases, users presumably overcome concerns about ease of use and may focus 
their attention on perceived usefulness. This suggests that path from perceived ease of use on 
perceived usefulness will be stronger for inexperienced users. This could well be the situation 
for relatively strong relationship between these variables in this research as students are not 
much experienced in terms of using the clickers beyond registering their attendance in 
majority of the modules.      
The research also established a significant impact of perceived ease of use on user 
satisfaction. Both Seddon (1997) and DeLone and McLean (1992) specified user satisfaction 
as impacted by beliefs about ease of use. In context of this research, the flexibility and ease of 
use linked to operating or handling clickers effectively fulfilled students’ needs of interacting 
with lectures and meeting their levels of expectations. A few studies (e.g., Heaslip et al., 
2014; Keough, 2012; Thoms and Williams, 2010) on clickers have used questions relating to 
perceived ease of use of this device but they are again limited to the very basic analysis 
relating to the handling and use of the system. For example, Keough (2012) analysed the 
mean and t-value for constructs including perceived ease of use and satisfaction but the 
authors did not analyse the causal relationship between these constructs. However, the mean 
values for these constructs were found high and their t-values were also found high and 
significant. Similarly, Heaslip et al. (2014) found the mean value for perceived ease of use 
very high suggesting that the students perceived the use of the clickers to be free of effort and 
the system made it easier for them to interact in the classroom. However, none of these 
studies analysed the construct in light of students’ intention to use it or getting satisfied with 
its use. 
A very strong and highly significant impact of students’ behavioural intentions on use 
behaviour indicates that students’ intentions to use clickers in the lectures very closely 
determine their continuance to use in the future learning processes as well. Sutton (1998) 
argued that if intentions are measured after they are actually formed, in the context of the real 
decision, one would expect to find a stronger relationship between intention and behaviour. 
In the context of the current research, students were asked to respond to the survey someway 
during the mid-term. This is probably the time where they already made up their minds to use  
this system and hence the relationship between intention and use behaviour was found very 
strong at that time. Many studies (e.g., Davis et al., 1989; Venkatesh and Davis, 2000) on 
technology adoption have endorsed a strong causal relationship between these variables. 
Subsequently, the higher actual use behaviour leads students to greater overall satisfaction 
with the clickers system. That means, the continuance use of clickers fulfil their needs of 
constructively interacting and engaging with lectures and let them get satisfied with its use. 
The information systems success model (by DeLone and McLean, 1992) has also endorsed 
the strong correlation between these variables.   
Implications for Theory 
This study contributes a more nuanced understanding of the outcomes of the use of clickers 
in the field of technology and assessment in higher education. This is a first study of its type 
which has not only empirically tested the most widely acknowledged model of technology 
adoption i.e., TAM but also provided a good understanding of clickers acceptance, use, and 
success in a specific perspective. This research will lay a foundation toward validating the 
TAM model on which the further research of acceptance and success can be built upon and 
empirically tested. The empirical testing outcomes of the hypotheses linked to the model can 
help researchers toward better understanding of students’ adoption, use, and satisfaction with 
the system. The current research only tests some technical factors to explore user’s behaviour 
and satisfaction with the clickers. Hence, the scope of this research can be further enhanced 
by using some additional factors relating to attitudinal (i.e., attitude), normative (i.e., 
subjective norm), and control (i.e., perceived behavioural control) beliefs to understand the 
students’ behaviour to adopt the device like clickers. The system can also be tested for its 
success by using IS success models (e.g., DeLone and McLean, 1992, 2003; Seddon, 1997). 
Such analysis will also bring the quality of the system/technology to the forefront of its users 
and will allow the researchers to further explore the further research in this direction.   
Implications for Practice 
In addition to the theoretical contribution, the research model suggests important practical 
implications for clicker’s acceptance, use, and success and develops an understanding on how 
to improve student’s intention to use and actual use in the clickers based teaching in the 
educational institutions. A relative weak though significant path coefficient between 
perceived ease of use and behavioural intention indicates that students are not yet adequately 
confident about how to use clickers flawlessly. The bigger challenge to them while using it is 
to align the clickers with the software application i.e., TurningPoint on which it is targeted 
on. The channel number changes each time when it is used in a new lecture and sometimes 
students struggle to synchronise it with the corresponding application on which the content of 
the lecture is demonstrated.  
The device is not able to register the response due to some technical glitch in it or slowness of 
the application on which the lecture content is displayed. The designer of the system should 
keep this in mind particularly about how to automatically align the channel number of 
clickers with each individual lecture. This will also improve students’ overall satisfaction 
with the use of this device in the lecture. Moreover, a higher and significant path coefficient 
between perceived ease of use on perceived usefulness indicates that students seem to be not 
very experienced (Taylor and Todd, 1995) with the use of clickers and hence still put greater 
emphasis on the ease and flexibility of its use. Hence, emphasising on improved design is 
also very important due to this reason. Our analysis also indicates that although perceived 
ease of use is clearly important, the usefulness of the clickers is even more important and 
should not be overlooked. Students may be willing to tolerate an less friendly interface to an 
extent to access the functionality that is very important, while no amount of ease of use can 
substitute for a system or technology that does not do a useful task (Davies et al., 1989). 
Moreover, a weaker but significant relationship of perceived usefulness and user satisfaction 
indicates that students should be given initial example based training on the usefulness and 
effectiveness of clickers in the lecture and how this in its most likelihood meets student’s 
expectations and satisfaction. The lecturers should also innovate different ways in which 
clickers can be brought in practice during the lecture so that students are convinced to use it 
out of interest and not compulsion. If we were able to improve student attendance, interest, 
engagement, and active participation using clickers, our objective of making the overall 
learning process would tend to be fulfilled. As the student intentions are measured when they 
are already formed, it shows a strong relationship with behaviour. This finding clearly 
indicates that students are positively looking forward to use clickers to participate in the 
digital marketing lectures. The marketing educators just need to encourage students not to 
miss the lectures and they would more likely to use this device to participate, learn, and judge 
their capability on the various lectures.  
The high and significant impact of use behaviour on user satisfaction indicates that clickers 
use leads users to be more familiar with the system and discover new uses for it, which will, 
in turn, lead to enhanced user satisfaction with the system (Baroudi et al., 1986). This 
indicates that clickers use need to be promoted in the class even if it’s use is voluntary in 
nature. The marketing educators could possibly encourage this by linking the effective use of 
clickers to answer the multiple-choice questions correctly and gain a small percentage of 
marks (say 5% of the overall module marks). This provision can tremendously enhance 
students’ seriousness and participation in the lectures. In the British universities where the 
content of modules is equally divided in ten two hours sessions, each session would then get 
0.5% marks for effective use of clickers in answering the certain percentage of the overall 
questions (say 70% questions) being asked during the lecture.  
The scope of the current research can also be expanded with regard to its practical 
implications where the role of the management/marketing educators will be of larger 
significance than designing the system in a better way. The testing of attitudinal, normative, 
and control based factors can bring some useful recommendations for practitioners to follow 
in order to make the induction of technology like clickers a competitive advantage and big 
success for the educational institutions. 
 Recommendations for Class Integration 
Class integration is all about how to engage students through the effective use of clickers in 
the class. This could be formed in a number of ways during the lecture to attract students’ 
attention and engage them in the class. Firstly, to ensure the student engagement, some 
questions should be formed to test whether students are following the lecture content or not. 
For this, the students can be asked different types of questions (i.e., true-false type question, 
multiple-type questions) from what has already been taught during the lecture every now and 
again to make sure they are focused on what is going on and understand the content well. 
Such questions can possibly be embedded every few slides. The significant positive impacts 
of perceived ease of use on behavioral intention (Davis et al., 1989) and user satisfaction are 
intended indicator to ensure that students are easily able to handle the device to answer all 
different types of questions.  
Secondly, at the end of each subtopic, one or two opinion-based questions should be asked 
and answer should be selected in such a way that different students would likely to select 
different options, which can be used to trigger a discussion why a set of students selected a 
specific option. The questions can be designed in a way that students can also select more 
than one option in case they would like to argue multiple options. Again, the ease of handling 
clickers and its significant impact on students’ behavioral intention (Davis et al., 1989) and 
satisfaction (Chiu et al., 2005) indicate that students are well aware of the diversified use of 
the device and adopting such strategies can bring in all different opinions even for the same 
option selected from different students. This argument is also supported by the highly 
significant relationship between use behavior and user satisfaction (Maillet et al., 2015) 
where students actually use the device and they have a feeling of satisfaction by doing so.  
Finally, a further extension of this would be to give students a paragraph long scenario 
relating to the text covered in the lecture and then ask them to provide their opinion in groups 
formed either in the form of a pair or of three or four students depending on the size of the 
class. This would likely to have discussion more constructively as they would not be that 
afraid of being incorrect as possibly they would be when they answer the questions 
independently. These all are possible only because of the effectiveness or usefulness of 
clickers, which allows the students to accept it as the effective medium of interaction and 
communication in the class. This argument is also supported by the positive and significant 
impact of perceived usefulness on behavioral intention (Davis, 1989; Davis et al., 1989) and 
user satisfaction (Seddon, 1997) in the proposed research model.      
Conclusion 
This research is a timely response to the call of lack of empirical research on the use of 
clickers in the business and management discipline. The purpose of this study is to examine 
the impact of factors such as usefulness and ease of use on students’ acceptance and use of 
and satisfaction with clickers in the digital marketing lecture. Understanding the use of 
clickers becomes even more significant in the marketing courses as they are increasingly 
turning to technology to facilitate teaching and learning (Hollenbeck et al., 2011). As there 
has not been any such empirical research undertaken on clickers adoption and success in 
management stream, the current study fulfils this research gap by developing and validating a 
research model laid on the sound foundation of an adoption model of the like of TAM. The 
model is extended by considering user satisfaction as an additional construct to understand 
students’ view beyond the use of this device. The research considered seven hypotheses 
among five constructs and found significant relationships between them. Notable results from 
our study are the outcomes for improving and enhancing student learning experience.  
Limitations and Future Research 
First, our sample consists only of students who have used clickers for the learning of different 
modules including Digital Marketing. The future research can consider both students’ as well 
as teachers’ views on its use. Secondly, the sample size gathered to analyse the data was 
relatively small as this research was mainly focused on the use of clickers in the digital 
marketing lecture. The future research can test the model using even large sample. Thirdly, 
although the variance explained by the model on behavioural intention (i.e., 67%) was 
reasonably high, it’s worth testing the model with some more specific learning-oriented 
factors including learning experience, engagement, interactivity etc.   
Fourthly, the current research has only used the snapshot design approach of the data 
collection where the data were gathered only once during the entire semester of teaching. The 
future research can use the longitudinal design approach where students’ perceptions 
regarding the use of clickers can be gathered during the starting lecture and also toward the 
end of the term to see if there is any difference in students’ perception due to the specific way 
in which clickers were used to enhance student learning of and engagement with the module. 
Finally, the current proposed research model does not contain any social factors such as 
subjective norm that could possibly enhance students’ intention to use the system particularly 
at the initial stage of its use and to increase the performance of the proposed model even 
higher. The future research can look at including subjective norm as an additional variable to 
formulate a proposition and validate the proposed model.  
Moreover, the further research direction could be to analyse some additional factors such as 
interactivity using the clickers. Promoting interactivity is important as it leads to better and 
more effective learning (Draper and Brown, 2004; Liu et al., 2003). This concept has been 
found as one of the major pedagogical issues in the classroom, especially for the larger 
classes. When interactivity is present in the student learning process, students don’t only tend 
to be motivated but also more attentive, participative, and more likely to exchange ideas with 
others (Liu et al., 2003; Sims, 2003). Subsequently, interactivity enhances student-learning 
outcome such as their attitude and their achievement. Hence, the future research can test the 
following research proposition using interactivity: 
Proposition 1: Interactivity using clickers will positively influence student behavioral 
intention and satisfaction with this technology. 
Prior studies (e.g., Fryling, 2013; Hancock, 2010; Sprague and Dahl, 2010) have found that 
the use of clicker technology can foster students’ active learning process. Conclusive 
evidence also suggests that the active learning enhanced through the use of clickers would 
greatly facilitate its adoption (Sprague and Dahl, 2010). Our past experience of student 
learning with and without clickers also indicates that the use of clickers has positively 
influenced the way students learn the specific module. Deriving from the above discussion, 
the following research proposition can be formulated: 
Proposition 2: Active learning through the use of clickers would positively influence 
students’ intention to adopt it. 
Also, whether use of clickers enhances student performance is a highly debated topic in the 
business literature (e.g., Hedgcock and Rouwenhorst, 2014; Hoanca, 2013). Literature on 
whether the use of clickers results in student performance indicates a mixed response. Some 
studies advocate that clickers’ use enhance the student performance (e.g., Bain and Przybyla, 
2009) whereas others are of the opinion that use of clickers alone does not improve student 
performance. Our own experience says that use of clickers in the class has enhanced students 
understanding of the content being taught in the class and also increased their class test 
performance in general. Therefore, we argue that the clickers’ use behavior for students (in 
the current context of research) would further lead to enhance their performance: 
Proposition 3: Students’ use behavior for clickers would lead to their enhanced overall 
performance.   
Moreover, a fair number of prior studies (e.g., Chui et al., 2013; Keough, 2012) on clickers 
have compared the student performance for those students who use clickers to those who 
don’t use them. For example, Keough (2012) posited that students using clickers would 
demonstrate higher level of academic performance than those students not using clickers 
technology and found a significant difference between two sections who used this technology 
and those who did not. In other words, the section that used clickers demonstrated the higher 
level of academic performance than the one, which did not use it. Similarly, Chui et al. 
(2013) also found a higher in-class performance on multiple-choice quiz question for students 
using clickers versus those who did not use it. However, no significant difference was noted 
between the groups in terms of examination performance or course performance. Based on 
our experience, we will also posit that students who use clickers in the class will demonstrate 
an improved level of performance to those who don’t use clickers. Therefore, the following 
research proposition can be developed on this basis: 
Proposition 4: Students using clickers would demonstrate improved academic performance 
in the class tests/quizzes to those who do not use it during lectures.  
Engagement has been found as a research priority in the learning literature and has been 
addressed from different perspectives (Blasco-Arcos et al., 2013; Zepke and Leach, 2010). 
For example, Gallini and Moely (2003) explored the dimensions including community, 
academic, and interpersonal engagement. Fredricks et al. (2004) found behavioral, emotional, 
and cognitive components. This research will support both approaches defining engagement 
as the perception of the student that results from his/her interactions with peers and teacher 
during the learning experience (Fredricks et al., 2004; Gallini and Moely, 2003). Students 
learn better when they engage in specific cognitive process; hence their engagement can be 
considered as a significant explanatory variable of their success (Mayer et al., 2009). High 
engagement can be considered as exact antecedent of continuing motivation, commitment, 
and overall performance (Blasco-Arcas et al., 2013; Shernoff and Hoogstra, 2001). In other 
words, prior research suggests that students who are more engaged and who participate more 
in the class should learn more (Dallimore et al., 2010; Young, 2010). A number of 
researchers (e.g., Caldwell, 2007; Hu et al., 2006) have found that engagement of students 
using clickers has a direct impact on their individual performance. There are studies that have 
either found no impact (e.g., Morling et al., 2008) or negative impact (e.g., Carnaghan and 
Web, 2007) of clickers use on students’ engagement. Our experience also suggests that 
students who engage themselves constructively in the class using clickers are able to learn the 
lecture content better than those who don’t bring it or use it during the class. Therefore, the 
following research proposition can be formulated on this basis: 
Proposition 5: Students using clickers would demonstrate improved learning 
outcomes/performance in the class to those who do not use it during lectures. 
Feedback is identified as a key component to successful learning in a number of learning 
(Hedgcock and Rouwenhorst, 2014). Prior research has established that learning is improved 
when students received corrective feedback on incorrect answers (Guthrie, 1971) and that 
learning is enhanced with immediate feedback in comparison to the delayed feedback (Kulik 
and Kulik, 1988). Clickers are handheld devices that improve instructor’s abilities to provide 
immediate feedback by recording and measuring students’ responses during lectures (Nelson 
and Hauck, 2008; Stuart et al., 2004; Yourstone et al., 2008).  
Instructors can present course material and ask students to answer questions based on 
material presented through clickers. Unlike the traditional question/answer session where 
only few students get opportunity to voice their views, every student in the class gets the 
opportunity to answer the question. Moreover, the question is graded immediately where the 
instructor can see whether or not the class is able to comprehend the course material being 
displayed and discussed. At one hand, the benefit of student understanding alone can serve as 
an incentive for instructors to consider the adoption of clicker technology (Keough, 2012). 
On the other hand, the use of clickers supports help student building confidence, as they are 
able to receive the immediate feedback on their learning. This also helps a student to 
understand where they stand in the class in terms of learning and understanding the course 
material in comparison to his or her peers (Perry et al., 2002).  From the above discussion, it 
is very clear that feedback helps both students and instructor to understand an overall 
scenario of learning and judging their positions in the class. This leads to the following 
proposition: 
Proposition 6: The immediate feedback provided by the clickers helps both students and 
instructor to understand more about learning on the subject material than those who don’t use 
this technology.  
The researchers have got a positive response for a question relating to the enjoyment of the 
courses using clickers. A fair number of studies (e.g., Bain and Przybyla, 2009; Carnaghan et 
al., 2011; Lincoln, 2007) on the use of clickers in the classroom have found that a majority of 
students enjoyed the class using the clickers. These studies also indicated that only a fraction 
of students were not agreed with this question. For example, Bain and Przybyla (2009) found 
that most students enjoyed using clickers. However, only few of them (i.e., 2-17%) found to 
show that clickers use is not that enjoyable in the class in response to the different questions 
asked to them. Similarly, Lincoln (2007) in perspective of a marketing class found that a 
majority of students considered the use of clickers as a fun to use in the classroom. We also 
feel that use of clickers is not only a medium to constructively engage students in the class 
but it is also make them enjoy the lecture and feel lively throughout the lecture. This leads to 
the formulation of following proposition: 
Proposition 7: The use of clickers makes the students feel more enjoyable in the class than 
the class without the use of clickers. 
The anonymity linked with clickers allows students to willingly use this technology to answer 
more sensitive questions and to take controversial positions on issues (Carnaghan et al., 
2011). A fair number of research studies (e.g., Guthrie and Carlin, 2004; Heaslip et al., 2014) 
on clickers have suggested that students appreciate anonymity for better participation in the 
class. However, Guthrie and Carlin (2004) also revealed that a reasonable percentage of 
students were not worried about being judged poorly by their peers while answering 
incorrectly in the classroom. Our experience also suggests that keeping the response 
anonymous encourages students to participate more in their response to the questions asked 
than making it disclosed to audience. This leads to the formulation of following proposition: 
Proposition 8: The anonymous use of clickers make a better participation of students in the 
class than the named responses.    
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Appendix [A] 
The following questions were asked to respondents on Likert scale [1-7] where 
[1]=Extremely Disagree and [7]=Extremely Agree: [Legend: BI: Behavioral Intention; EU: 
Perceived Ease of Use; PU: Perceived Usefulness; UB: Use Behavior; US: User Satisfaction] 
[Source(s) for items on: PU, PEOU, BI, and UB: Davis (1989), Davis et al. (1989); US: 
Seddon and Kiew (1996)] 
PU1. Using clickers in my lectures enables me to answer questions more quickly 
PU2. Using clickers improves my learning experience in the lectures 
PU3. I find clickers useful in my lectures 
EU1. Learning to operate clickers is easier for me 
EU2. I find clickers to be flexible to interact with 
EU3. I find clicker easy to use 
EU4. I find it easier to get clickers to do what I want it to do 
BI1.  I intend to use clickers in my lectures 
BI2.  I predict that I would use clickers in my lectures 
BI3.  I plan to use clickers in lectures in near future 
UB1. I use clickers to handle multiple answer type questions 
UB2. I prefer clickers to the traditional/manual question answering process 
UB3. I will continue using clickers to in my lectures  
US1. The clickers has met my expectations in lectures 
US2. The clickers effectively fulfilling my needs of interacting with lectures 
US3. Overall, I am satisfied with the use of clickers in lectures 
 
 
